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ADVISORY ON TEE USE OF THIS DOCUMENT

the information contained in this document haa been developed sclely for the

. purpose of providing general guidance to employees of the Goddard Space Flight
Center (GSFC). This document may be distributed cutside GSFC only ae a
courtesdy to othexr government agencies and contractoras. Any distributicn of
this document, or applicatien cr use of the information contalned Merein, is
exprassly conditicned upon, and is subject te, the fellowing understandings
and limitations:

{a)

(o)

{c}

(d)

(e)

The information was developed for gereral guidance only and ia
subject to change at any time;

The informaticon was developed under unigue GSFC laberatery conditions
which may Giffer substaptially from cutside conditliens;

GSFC does net warrant the accurecy of the information when applied or
ueed under cther than unigue GSFC laberatorxy conditieons;

The information should not be construed as a represantation of
product perfermance by either GSFC or the manufacturer;:

Keither the VUnited States government nor any perscon acting on behalf
o the United States gevernment assupes any liability resulting from
the applicaticn or use ¢f the infermaticen.
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A radiation evaluation was performed on the 54ACS40LMQB to determine

the total dosze tolerance of these parts. A brief summary of the test
results is provided below. For detailed information, refer to Tables
I through IV and Figure 1.

The total dose tesating was performed using a cobalt~60 gamma ray
source. During the radilatlon testing, eight parts were irradiated
under bias (see Figure 1 for bias configuration), and twe parts were
used as control samples. (The total dose radiation steps were 10, 20,
30, 50, 75, and 100 krads . After 100 krads, the partse were annealed
under bias at 25°C for 168 hours. After this annealing, the parts
were irradjated to 200 and 300 krads (cumulative}. Finally, the parts
were annealed under bias for 168 hours at 100°C. The dose rate was
between 200 and 5,160 rads/hour, depending on the total dose level
(see Table II for radiation schedule). After each radiation exposure
and annealing treatment, the parts were electrically tested at 25°C
according to the test conditions and the specification limits listed
in Table III. These tests included two Functional tests at 1 MHz
after each radiation and annealing step.

All parts passed both functional tests on irradiation up to 300 krads
.and_eon subseguent annealing treatment under bias for 168 hours at
100°C. Also, all parts stayed within the specification limits for all
parameters on irradiation up to 10 krads. However, at 20 krads, four
parts exceeded the maximum specificaticon limits of 160 uA for ICCH and
ICCL with readings as high as 1.8 mA. In addition, twe of these parts
marginally exceeded the same specification limit for ICCZ and
marginally exceeded the I0ZH specification limit of 10 uA. Upon
further irradiation to 50 krads, Ffive parts were exceeding the limits
for these same parameters. The ICCH and ICCL readings increased to a
maximum of 15 mA. The ICCZ readings approached 5 mA and IQOZH readings
were as high as 900 uA. After further irradiation to 100 krads, esix
parte were exceeding the limits for these same parameters as they
continued to degrade. The ICCH readings reached 34 mA. In addition,
five parts were marginally exceeding the specification limits for
TPZH. After 168 hours of annealing at 25°C, the parts recovered
slightly. However, six parts continued to fail one or more of the
above tests. On continued irradiation to 200 krads, seven parts
exceeded the specification limits for ICC and IOZ tests and one part
did not meet the specification limits for VOH1 and VOH4. At 300
krads, more VOH failures were ohserved and all parts exceeded the



specificatlion limits on various tests. However, after annealing the
parts for 168 hours at 100°C, no VOH failures were observed, average
ICC readings decreased significantly as anly two parts exceeded the
specification limit for the ICC and IOZ tests. Table IV provides the
mean and standard deviation values for each parameter after each
radiation exposure and annealing treatment. It also provides a
summary of the functional test results after each radiation/annealing
step.

Any further details about this evaluation can be obtained upon
request. TIf you have any guestions, please call me at (301)731-8954.

In this report, the term "rads" is used as an abbreviation for rads
(si}).



Generic Part Number:

SMEX Common Buy
Part Humber:

SMEX Common Buy
Control Number:

Charge Number:
Manufacturer:
Lot Date Code:
Quantity Tested:

Serial Nunbera of
Radiation Samples:

Serial Number of
Control Sample:

Part PFunctlion:
Part Technology:

Package Style:

TABLE I.

Part Information

54AC540LMQB

5962-87695012A

1405

c90352

National Semiconductor Corp.
9040A

g

663, 664, 665, 666, 667, 668,

661, €62
OCTAL BUFFER LINE DRIVER
CMOS

20-pin LCC

669,

670



TABLE ITI. Radiation Schedule for S54AC540LMQB

EVENTS DATE

1) Initial (Pre-Irradiation) Electrical Measurements 10/24/91

2) 10 KRAD IRRADIATION (500 rads/hour) 12/05/91
POST 10 KRAD ELECTRICAL MEASUREMENT 12/06/91
3) 20 KRAD IREADIATION {500 rads/hour) 12/06/91
POST 20 KRAD ELECTRICAL MEASUREMENT 12/07/91
4) 30 KRAD IRRADIATION (210 rads/hour) 12/07/91
POST 30 KRAD ELECTRICAL MEASUREMENT 12/09/91
5} 50 KRAD IRRADIATION (950 rads/hour) 12/09/91
POST 50 KRAD ELECTRICAL MEASUREMENT 12/10/91
6) 75 KRAD IRRADIATION (1,220 rads/hour) 12/106/91
POST 75 KRAD ELECTRICAL MEASUREMENT 12/11/91
7) 100 KRAD IRRADIATION (1,250 rads/hour) 12711791
POST 100 KRAD ELECTRICAL MEASUREMENT 12712/91
8) 24 HOURS ANNEALING AT 25°C 12/12/91
POST 24 HOURS ELECTRICAL MEASUREMENT 12713791
9) 168 HOURS ANNEALING AT 259C 12/12/91
POST 168 HCOURS ELECTRICAL MEASUREMENT 12/15/91
10) 200 KRAD IRRADIATION (5,130 rads/hour) 12f19f91
POST 200 ERAD ELECTRICAT MEASUREMENT 12720791
11) 300 KRAD TRRADTATION (5,160 rads/hour) 12/20/91
POST 300 KRAD ELECTRICAI, MEASUREMENT 12723791
12) 168 HOURS ANNEALING AT +100°C 12/23/91
POST ANNEALING ELECTRICAL, MEASUREMENTS 12/30/91
Notes:

- All parts were radiated under bias at the cobalt-60 gamma ray
facility at GSFC.

- All electrical measurements were performed off-site at +25%c.

- All Annealing steps were performed under bias except as noted.
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Electrical characteristics of S54ACS40LMQB
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TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing for 54AC540LMQB 1/ 2/

Total Dose Expogure (TDE) (krads} Anneal T"DE {krads) Anneal

0 14 20 30 SO 1490 168 hra 200 ETHH 1468 hrs
spec Limite] (Pre-Rad) @ 25°C @ 100%¢

Parameters min max fmean s8d [mean 3d |mean sd mean 54 mean sd mean sd
FUNC1 @ 1 MHz ; g Paas. ' . : : ‘Pagd: ELTTH PaGE:

4

FURCZ & 1

voHi_3.0V

voHZ_4.5v

VORI 5.5V

VOR4 3.0V

VOHS 4.5V

VOHG_5 . 5V

VDHT_5.5¥

YOLl_ 3.0V

VOL2 4 .5Y

VOL3_5.5V

vyoLd_3.0v

VOL5 4.5V

VYOL&_ 5.5V

Slelaje|d|S | CfS |2 | 2| ]|

YoL? 5.5v

11X

=
o

IIL

=
™

ICZH uh

ICZL uk

ICCH uk

ICCL ua

ICCT ui




TABLE IV (Continued): Summary of Electrical Measurements After
Total Dose Exposures and Annealing for 54AC540LMQB 1/ 2/

Total Dose Exposure (TDE)} {(krads) Anneal TDE lkrads) Anneal

L 10 20 a0 50 100 158 hrs 200 300 168 hrs

Spec Limita] (Pre-Rad} @ 25°C & 130°c

Parameters min max [mean sd mean sd jmean B84 |mean =sd |mean 84 |mean ad n sd gd |mean &sd
TPHL D2 nS [ 1,0 | 5.5 0.36 dpmfo. ez [wipa]o a2 [T 0. 3[4 65 0.30 [S. 71 ' 8.50 1. a.47
TPLE D@ nE | 1.0 6.0 0.60 o, 81 0.42 0,43 0.47 0.74 0. 0.54
TPZHE BQ o8 | 1.0 8.5 5 0.14 o.27f 0.64 0.67 £{0.90 0.94 n. 0.39
TPIL_ EQ ns | 1.0| 7.5 4,20 10.21§ o.23 0.23 $0.28 0.54 0. 0.28
TPHZ_EQ S | 1.0 | kn.S 1.00 0.82k .42 0.80 | 0.73 Jo.a8 . 9] 1.05
TPLZ EQ 03 | 1.0 B.0 Ho.14 0,13 0.12 540,13 [ Ho.15 |8 ¥ a.18 |15 D. 0| 0. 17

Notes:

1/ The mean and standard deviation valuss were calculated over the elght parts irradiated in this teagting.
The control samples remained constank throughout the testing and are not included in this table.

2/ Post 75 krads and poét 24 hour annealing measurements at 25°C are not included in Table IV, This data is
available upon request.




Figure 1. Radiation Bias Circuit for 54AC540LMQB
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